Maturation of the secretion of thyroid hormone and thyroid-stimulating hormone in the fetus.
Data on human fetal thyroid function have largely been derived from histologic studies or studies of cord-blood samples obtained at hysterotomy or delivery. These data may not represent true normal values. Cordocentesis (ultrasound-guided blood sampling from the umbilical cord) is a technique that allows investigation of physiologic processes in fetuses not under stress. We measured serum thyroid-stimulating hormone, total and free thyroxine (T4), total and free triiodothyronine (T3), and thyroxine-binding globulin in blood samples from 62 fetuses. The samples were obtained by cordocentesis (n = 58) or cardiocentesis (n = 4) at 12 to 37 weeks of gestation. Maternal serum samples were obtained immediately before fetal blood sampling. Fetal serum thyroid-stimulating hormone, thyroxine-binding globulin, and total and free T4 and T3 concentrations increased significantly with the length of gestation (P less than 0.001). The only significant association among these variables, independent of the length of gestation, was between thyroid-stimulating hormone and free T4 (P less than 0.0001). Maternal serum concentrations of these variables did not change during gestation, and there was no significant relation between fetal and maternal values. Most fetal serum concentrations of thyroid-stimulating hormone were higher, whereas most serum total and free T3 concentrations were lower than the respective values for normal adults. The fetal serum total T4, free T4, and thyroxine-binding globulin values reached the level of the mean adult values at approximately 36 weeks of gestation. The increases in fetal serum concentrations of thyroid-stimulating hormone, thyroxine-binding globulin, and total and free T4 and T3 during gestation reflect increasing maturation of the pituitary, thyroid, and liver. The finding of increasing fetal serum concentrations of thyroid-stimulating hormone in the presence of increasing thyroid hormone concentrations suggests that the sensitivity of the fetal pituitary gland to negative feedback is limited or is counterbalanced by increasing stimulation by thyrotropin-releasing hormone from the hypothalamus.